NVIDIA Ampere vGPU BtE S &%

E1JIe%R
Date Revision Editor Changes
2020/11/12 1.0 Merlin Ma Initial version.
2020/11/16 1.1 Merrin Ma Some typo corrections and Cl testing.
2021/08/05 2.0 Merlin Ma For Ampere GPU models (not only A100).

None-MIG SR-IOV vGPU configuration added. Document
restructuring. (chapter 4)

2021/08/10 | 2.1 Merlin Ma Detailed SR-IOV GPU explanation,rules(chapter 2.4, 2.5).
More examples.
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1. REFKRNESTIF

1. THIEE: NVidia Ampere GPU {4 X86_64 fR&%5 .
2. KVM HOST: 223t Redhat RHEL 8.2 B E M _FARA .
3. GRID 11.1 53 M E A AI R R IF o E, 15 E#TA vGPU 354738 GPU BOFRAM .

2. KVM Host JrE G E AL EHE

2.1. & Linux kernel BEh5H

£ KVM E &1 Linux kernel BaEIIAHFRM intel_iommu=on iommu=pt
BEIE B XHLE: /boot/efi/EFl/redhat/grubenv 5} /boot/grub2/grubenv

X Z1E SR RHELS.2 kenel 4 (RINIE &I ):



[root@kvm ~]# cat /boot/grub2/grubenv
# GRUB Environment Block
saved_entry=11f957e144e643c68255fd47642d77b3-4.18.0-193.e18.x86_64
kernelopts=root=/dev/mapper/rhel-root ro crashkernel=auto resume=/dev/mapper/rhel-swap rd.lvm.lv=rhel/root rd.lv
m.lv=rhel/swap rhgb intel_iommu=on iommu=pt quiet
boot_success=0
boot_indeterminate=0
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[root@kvm ~]# cat /proc/cmdline
BOOT_IMAGE=(hd2,gpt2)/vmlinuz-4.18.0-193.e18.x86_64 root=/dev/mapper/rhel-root ro crashkernel=auto resume=/dev/m|
apper/rhel-swap rd.lvm.lv=rhel/root rd.lvm.lv=rhel/swap rhgb intel iommu=on iommu=pt quiet

root@kvm ~]#

2.2. 2%z vGPU HJ KVM Host BXzf)
rpm -ivh NVIDIA-vGPU-rhel-8.2-450.89.x86_64.rpm,

[root@kvm Host]# 1s -1 NVIDIA-vGPU-rhel-8.2-450.89.x86_64.rpm
-rw-rw-r-- 1 root root 18239080 Nov 5 01:13 NVIDIA-vGPU-rhel-8.2-450.89.xX86 64.rpm
[root@kvm Host]# rpm -ivh NVIDIA-vGPU-rhel-8.2-450.89.xX86_64.rpm
ifyi HHHHHEHA AR [100% ]
HUHHHHEHE R [ 100% ]

1:NVIDIA-vGPU-rhel-1:8.2-450.89 U S R [ 100%]
[root@kvm Host ]# I

2.3. Reboot FF#HIA GPU IKZS
1& 27 kernel AL 3 vGPU Host IRFEN /G, —EZE reboot FH 454,

¥ nvidia-smi B H: FIZEZ] A100 GPU, BRIAIRZS MIG 232 AIRESHY .
JB 3 A100 GPU fJ PCIBUS ID, <1 34: 0000:81:00.0

[root@kvm ~]# nvidia-smi
Thu Nov 12 23:17:19 2020

Driver Version: 450.89 CUDA Version: N/A
GPU Name Persistence-M| Bus-Id Volatile Uncorr. ECC |

Fan Temp Perf Pwr:Usage/Cap]| Memory-Usage GPU-Util Compute M.

@ | Al00-PCIE-40GB 00000000:81:00.06 Off
N/A 29C PO 35W / 250W OMiB / 4@537MiB Default |
Disabled ||

1 Tesla T4 | oo0000e0:84:00.0 OFf
35C P8 16W /  70W | 83MiB / 15359MiB




2.4. 2 H SRIOV

IR AT B R, EHEYIE GPU RIFE(THMFHIZEA, 5I40: CUDA 2.
B nvidia-smi 5%, {X{E KB NVIDIA vGPU 2R 412 A9 B 7E X BHIZK sriov-manage.
Sl H b 7 T fFRE SR-I0V,

1= 47 /usr/lib/nvidia/sriov-manage -e fil_E B @EiC Y Bus-ID, 540
/usr/lib/nvidia/sriov-manage -e 0:81:0.0

[root@kvm ~]# /usr/lib/nvidia/sriov-manage -e ©:81:0.0
Enabling VFs on ©000:81:00.0

[root@kvm ~]# I
Kernel log o] [ EZI:

NVRM: GPU at ©000:
nvidia 0000:81:00.
nvidia ©000:81:00.
nvidia ©000:81:00.
nvidia ©000:81:00.

81:00.0 has software scheduler ENABLED with policy VGPU _RELATIVE.
4: enabling device (0660 -> 0002)
4: MDEV: Registered
5: enabling device (0000 -> 0002)
5: MDEV: Registered
nvidia 0000:81:00.6: enabling device (0000 0002)
nvidia ©000:81:00.6: MDEV: Registered
nvidia ©000:81:00.7: enabling device (0000 0002)
nvidia ©000:81:00.7: MDEV: Registered
nvidia @ee0:81:01.0: enabling device (0000 0002)
nvidia ©000:81:01.0: MDEV: Registered
nvidia ©000:81:01.1: enabling device (0000 0002)
1: MDEV: Registered
2: enabling device (0000 0002)
2: MDEV: Registered

nvidia ©000:81:01.
nvidia ©0000:81:01.
nvidia ©000:81:01.

WRHTT SRIOV FHREN K ENTEIR, BERE kernel ZEH A iommu IETE A
5 AR 5588 BIOS A HFE S IE IR

[root@kvm nvidia]# cd /usr/lib/nvidia/
[root@kvm nvidia]# 1s
common.sh post-install pre-uninstall sriov-manage
[PGDt@kvm nvidia]# lspci |grep -i NV

:00.8 3D controller: NVIDIA Corporation Device 20f1 (rev al)
84:00.0 3D controller: NVIDIA Corporation TU1@4GL [Tesla T4] (rev al)
[root@kvm nvidial# riov-manage -e ©:81:0.0
Enabling VFs on 000©:81:00.0
./sriov-manage: line 97: /sys/bus/pci/drivers/nvidia/bind: No such file or directory
./sriov-manage: line 142: echo: write error: No such device
./sriov-manage: line 142: echo: write error: No such device
./sriov-manage: line 142: echo: write error: No such device
./sriov-manage: line 142: echo: write error: No such device
./sriov-manage: line 142: echo: write error: No such device
./sriov-manage: line 142: echo: write error: No such device
./sriov-manage: line 142: echo: write error: No such device

E % dmesg kenrel log Bt

i
=




: Aborting probe for 0000:81:00.4 since IOMMU i present system.
: probe of @000:81:00.4 failed with error -1

: Aborting probe for P000:81:00.5 since IOMMU i present system.
: probe of @000:81:00.5 failed with error -1
Aborting probe for 00e0:81:00.6 since IOMMU i present system.
: probe of @000:81:00.6 failed with error -1

: Aborting probe for P000:81:00.7 since IOMMU i present system.
: probe of @eee:81:00.7 failed with error -1
Aborting probe for 0000:81:01.0 since IOMMU i present system.
: probe of @ee®:81:01.0 failed with error -1
Aborting probe for 0000:81:01.1 since IOMMU i present system.
a: probe of 9000:81:01.1 failed with error -1

HIABRT SRIOV Z /5, XfF A100 F1 A30 F X #F MIG 4514 A93E GPU, BRTTINERE
1 Time Sliced A vGPU, o] UFEFR MIG /53530 vGPU, 11 A10, A40 £ AR MIG
M B9 GPU I 2 3% Time Sliced 77 3¢HY vGPU.

BT Ispci 7L T EF GPU HFAJ SR-I0V B, flan&EFAZE F 81:00.0 A A100 GPU:
Ispci -s 00:81:00.0 -vv

Capabilities: [6@@ v1] Vendor Specific Information: ID=00@1 Rev=1 Len=024 <?>

Capabilities: [900@ v1] #19

Capabilities: [bbe v1] #15

Capabilities: [bcc v1] Single Root I/0 Virtualization (SR-IOV)
IOVCap: Migration-, Interrupt Message Number: 000
IoVCtl: Enable+ Migration- Interrupt- MSE+ ARIHierarchy+
Iovsta: Migration-
Initial VFs: 16, Total VFs: 16, Number of VFs: 16, Function Dependency Link: @@
VF offset: 4, stride: 1, Device ID: 20f1
Supported Page Size: 00000573, System Page Size: 00000001
Region ©: Memory at c9000000 (32-bit, non-prefetchable)
Region 1: Memory at 0000025000000000 (64-bit, prefetchable)
Region 3: Memory at 0000026002000000 (64-bit, prefetchable)
VF Migration: offset: ooeeeoee, BIR: ©

Capabilities: [c14 v1] Alternative Routing-ID Interpretation (ARI)
ARICap: MFVC- ACS-, Next Function: @
ARICtl: MFVC- ACS-, Function Group: @

Capabilities: [clc v1] #26

Capabilities: [dee v1] #27

Capabilities: [e@®@ v1] #25

Kernel driver in use: nvidia

Kernel modules: nouveau, nvidia_vgpu_vfio, nvidia

EEF| A100 sRAIEC VF BB A 16 1,

FRLA, f8E SRIOV 5, 7E /sys/class/mdev_bus/ B3 F 8] X% H AT o] T EIE vGPU 1y
VF 1% % # BDF, A100 3 00:81:* iy VF HF— 2 16 4,

[root@kvm mdev_bus]# pwd

/sys/class/mdev_bus

[root@kvm mdev_bus]# 1s

0000:81:00.4 0000:81:00.7 0000:81:01.2 0000:81:01.5 0000:81:02.0 0000:81:02.3

0000:81:00.5 ©0000:81:01.0 0000:81:01.3 0©0000:81:01.6 0000:81:02.1 0©000O:84:00.0

0000:81:00.6 0000:81:01.1 0©0000:81:01.4 0000:81:01.7 0000:81:02.2
[root@kvm mdev_bus]# I




2.5. &F SRIOV HJ vGPU 4F4

S SR-I0V KA vGPU, BIEIN T 7374:

1. 4 vGPU LB HA—4 VF ik, —B VF EZEHNE, % VF LRI HEIE vGPU,

2. IR GPU Y VF 241 >=1% GPU o] BIER vGPU SRRASIHIEL, 70 A100 R HY
Total VF {84 16, Mk A100 KA vGPU S2fl%k 40GB(FB A &)/4GB(4C 7Y
VGPU Size) =10, A, VF 2HEHHAR1%Z GPU T RIZEH K vGPU &,

3. EATBIER vGPU SLBIET] INEIETZ vGPU KB R H [N description X4 iR AY
max_instances {918, ffl40:

[root@kvm @00@:81:00.4]# cd mdev_supported_types/
[roof@kvm mdev_supported_types]# ls
L

[root@kvm mdev supported types]# pwd
/sys/class/mdev_bus/0000:81:00.4/mdev_supported_types

[root@kvm mdev_supported_types]# cd nvidia-468/

[root@kvm nvidia-468]# cat name

GRID Alee-4C

[root@kvm nvidia-468]# cat description

num_heads=1, frl_config=6@, framebuffer=4096M, max_resolution=4096x2160, max_instance=10
[root@kvm nvidia-468]#

[root@kvm nvidia-468]# |J

4. H—NVFIREMNYATIN TR vGPU HEBREZ VF BE T, IEEXBEFET
available_instances X{FHAYE: 1 FRA0] UL VFIRECIBIEE R VGPU K EISL
Bl 0 MFRAATRIEEE vGPU, TTREEHRTHE VF EEHKEHA, LFT vGPU
ESIE NS EEN

[root@kvm nvidia-468]# pwd
/sys/class/mdev_bus/0@e0:81:00.4/mdev_supported_types/nvidia-468

[root@kvm nvidia-468]# cat available_instances
1
root@kvm nvidia-468]#

TERDINELIE MIG F1 Non-MIG #RTX A vGPU SLA

WMREFAE A10, A40. A16 EJE MIGGPU, 5 EEMEAXE 4 =,



3. MIG 8 vGPU BL B E

MREHYIE GPU 3 MIG 451, 140 A100, A30, MIELETIMMEF MIG # RS vGPU U SCI#IE
DEMEGIREN, o UER Time Sliced(ff B R TRVIDHZ)RN, AZFEBNE MIGHENA
VGPU MECE .. MREEME 8 /P18 vVGPU IESZE T — P ET.

3.1. B H MIG &=

BIEET MIG 19 vGPU SLHIFE
ERRSHREDRBI

nvidia-smi -mig 1

% GPU Y13 MIG 1=, thELE AIFARE, REHIT—XK,

[root@kvm ~]#|nvidia-smi -i @ -mig 1
Enabled MIG Mode for GPU 00000000:81:00.0
All done.

[root@kvm ~]# nvidia-smi

Thu Nov 12 23:39:59 2020

Driver Version: 450.89 CUDA Version: N/A
R +
Persistence-M| Bus-Id | volatile Uncorr. ECC
Temp Perf Puwr:Usage/Cap]| | GPU-Util Compute M.

A100-PCIE-40GB
Po 87W / 250W

00000000 :81:00.0 Off
oMiB / 4@537MiB Default

Enabled

Tesla T4
P8 16W / 70w

0000 :84:00.0 Off
83MiB / 15359MiB

b —— ———+ —

|
+
|
|
|
+
|
|
|
+

GI CI MIG | Memory-Usage | Shared
ID Dev | BAR1-Usage | SM Unc| CE ENC DEC OFA

Processes:
GPU GI

3.2. MIG R &EHIIEH,



SR-IOV GPU Fyg— VF iR & B X T REELIE—> vGPU . XAM7E A100 B 7METUEY
SRIOV based VGPU [ #£3E F

XEFMNT UG REG— VF BRPTECIER vGPU KBS

[root@kvm mdev_bus ]# 1s

0000:81:00.4 0000:81:00.7 0000:81:01.2 0©0000:81:01.5 0000:81:02.@ ©0000:81:02.3
0000:81:00.5 0000:81:01.0 0000:8 1.3 0000:81:01.6 0000: 2.1 ©0000:84:00.0
0000:81:00.6 0©000O:81:81.1 00GO:8 1.4 0©000:81:01.7 00060:

[root@kvm mdev_bus]# cd oeee\:81\:00.4/mdev_supported_types/

[root@kvm mdev_ supported types]# 1s

[root@kvm mdev supported typesl# for i in * ; do echo " " $(cat $i/name) available: $(cat $i/avai*); done

GRID A108-4C available: ©

GRID Alee-5C available: o

GRID A10©-8C available:

GRID

GRID

GRID AC

GRID A160-1-5C available: ©

GRID Al@©-2-10C available:

GRID Al08-3-20C available:

GRID Al10©-4-20C available:

GRID Al08-7-40C available: ©
[root@kvm mdev_supported types]# I

o IAFEIANR AR MIG GI, NIATIXEY MIG SK£BVAY vGPU ] G @E=E1 0 0, ELKR(TFEL
-4 vGPU Bl &48 & AY MIG GPU Instance.

H¥X MIG IETE,

https://docs.nvidia.com/datacenter/tesla/mig-user-guide/

https://docs.nvidia.com/datacenter/tesla/pdf/NVIDIA MIG User Guide.pdf

B2 AF vGPU B MIG GPU Instance (Gl)

XEFHNCIE 2 MU G, 53504 MIG 4g.20gb F1 MIG 2g.10gb
%l 4 MIG Gl Profile:

[root@kvm ~]# nvidia-smi mig -1gip

instance profiles:
Name ID Instances Memory DEC ENC
Free/Total GiB

MIG 1g.5gb



https://docs.nvidia.com/datacenter/tesla/mig-user-guide/
https://docs.nvidia.com/datacenter/tesla/pdf/NVIDIA_MIG_User_Guide.pdf

RINENE GI:

[root@kvm ~]# nvidia-smi mig -cgi 5,14

Successfully created GPU instance ID 1 on GPU © using profile MIG 4g.20gb (ID 5)
Successfully created GPU instance ID 5 on GPU @ using profile MIG 2g.16gb (ID 14)
[root@kvm ~]# nvidia-smi

| GPU instances:

| GPU  Name Profile 1Instance Placement |
Start:size |

3.4. Bl|& vGPU & &
Lt Bf &% vGPU profile & KB R o] g BV EZ:

lass/mdev_bus/@000:81:00.4,/mdev_supported_types
[root@kvm mdev supported types]# for i in * ; do echo $i: $(cat $i/name) available: $(cat $i/avai*); done
nvidia-468: GRID A1e@-4C available: ©
nvidia-469: GRID A10@-5C available: ©
nvidia-470@: GRID A100-8C available: @
nvidia-471: GRID Al10@-10C available: @
nvidia-472: GRID A18@-20C available: @
nvidia-473: GRID Al@0-40C available: @
nvidia-474: GRID A108-1-5C available: @
nvidia-475: GRID A10@-2-10C available:
nvidia-476: GRID A18©-3-20C available:
nvidia-477: GRID A100-4-20C available:
nvidia-478: GRID Al@@-7-40C available
[root@kvm mdev_supported types]# 1ls

BN T XfF A100-2-10C, E A100-4-20C BIE MIG vGPU 52431,

XEBE®FEFE—A VF B /sys/class/mdev_bus/0000:81:00.4/mdev_supported_types
5%t ¥ B 3% nvidia-475, nvidia-477.,

[root@kvm mdev_supported types]# cd nvidia-475/

[root@kvm nvidia-475]# 1s

available instances create description device api

[root@kvm nvidia-475]# uuidgen > create
[root@kvm nvidia-475]# 1s

available instances create description device api
[root@kvm nvidia-475]# 1s devices
c9035e18-77ac-4b54-9df0-284ff30feece

[root@kvm nvidia-475]# |

TEEET —1 2-10CvGPU £ &, MROEEZ), WEEZIZ—VFBEX, XBE#HZF
/sys/class/mdev_bus/0000:81:00.5/mdev_supported_types, T IXFE{XNE 14 4-20C 1Y
VGPU ZEBUTT M BIEE,



[root@kvm mdev_suppc types]# pwd
lass/mdev_bus /000
[root@kvm mdev_suppo

8 ©0.5/mdev_supported_types
_types ]# f i in * ; do echo $i: $(cat $i/name) available: $(cat $i/avai*); done
C available:
C available:
vailable:
nvidia-471:
nvidia-4

C aua]lable
availabl
C availabl
C available: e
@kvm mdev_supported_types]# ||
BEEE — > vGPU MDEV X%
root@kvm mdev_supported types |# pwd
/sys/class/mdev_bus/ee00:81:00.5/mdev_supported types
[root@kvm mdev_supported types]# uuidgen > nvidia-477/create
[root@kvm mdev_supported types]# 1s

[root@kvm mdev_supported types]# 1ls nvidia-477/devices/
atf430b8a-cc42-4625-a5f2-bbbc31b59662
[root@kvm mdev_supported types]# I

EEEAPCIER vGPU B

[root@kvm ~]# cd /sys/bus/mdev/devices

[root@kvm devices]# 1s

af430b8a-cc42-4025-a5f2-bbbc31b59062 ¢9035e18-77ac-4b54-9df0-284ff30feece
[root@kvm devices]# 1ls -1

total @

lrwxrwxrwx 1 root root © Nov 13 00:25 af430b8a-cc42-4025-a5f2-bbbc31b59062 ->

Lrwxrwxrwx 1 root root © Nov 13 00:17 c9035e18-77ac-4b54-9df0-284ff30feece ->

[root@kvm devices]# l

BIEE VM, [8 VM 750 MIG vGPU 1% 5

1. €& VM, FFRIN vGPU mdev 1% &
2. ItF5 Non-MIG =T vGPU ECEAEE, X E1ESIFRERINTE,
AT & KVM REFALFRRINAY mdev &R R EX.

<hostdev
<source>
<address
</source>

<alias
<address
</hostdev>

3.6.VM A3 vGPU & 4/ IR 502 740 CUDA
VM BEIE, BB EMLA %R vGPU Guest IRFNFE AN CUDA 142,



Installing vGPU guest driver, please wait...
Verifying archive integrity... OK
Uncompressing NVIDIA Accelerated Graphics Driver for Linux-x86_64 450.89

Driver Version: 450.89

Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC

Temp Perf Pwr:Usage/Cap]| Memory-Usage | GPU-Util Compute M.
MIG M.

GRID A100-4-20C 00000V :00:0A.0 Off
Pe N/A / N/A 1844MiB / 20475MiB

Memory-Usage Shared
BAR1-Usage Unc| CE ENC DEC OFA

| Processes:
GPU GI

Installing CUDA, please wait...
Done.

Building gpu_burn...
[root@test0OEO81005 4-20C 1 ~]#

A100 MIG 25 AY vGPU EEZE vCS license 24X

3.7. VM N €l/Z& MIG Compute Instance

MIG VGPU FECIR i B SLfl 7 #3517 CUDA T
BT MREBERTENMEN O 6], BIASRIEEA profile B MIG LA,

nvidia-smi mig -cci



~]# nvidia-smi mig -cci
instance ID © on GPU © GPU instance ID @ using profile MIG 4g.2egb (ID 3)
~]# nvidia-smi

GRID
N/A

GI CI MIG ry-Usage Shared
ID ID Dev M Unc| CE DEC OFA JPG
ECC|

PID  Type

3. CUDA it EMi

[root@testeev081005_4-20C_1 ~]# nvidia-smi -L
5PU @: GRID A108-4-2 (UUID: GPU-98420d@2-2505-11eb-8d63-b7a74215b053)

MIG 4g.20gb Device @: (UUID: MIG-GPU-98420d@2-25085-11eb-8d63-b7a74215b0853/0/0)
[root@testopoe81005 4-20C 1 ~]# 1s

nvdrv-install.sh NVIDIA-Linux-x86_64-450.89-grid.run update xpciid.sh

[root@testeeeeg81005_4-20C_1 ~]# cd bin/
[root@testeepR81005_4-20C_1 binl# 1ls
compare.ptx gpu_burn
[root@testeBo0810085_4-206C_1 binl# ./gpu_burn 20

PU @: GRID A100-4-20C (UUID: GPU-98420d02-2505-11eb-8d63-b7a74215b053)

MIG 4g.20gb Device @: (L ¢ MIG-GPU-98420d02-25085-11eb-8d63-b7a74215b853/0/0)
Initialized device ® with 20475 MB of memory (18183 MB available, using 64 MB of it), using FLOATS
15.0% proc'd: 1020 (5605 Gflop/s) errors: © temps: --

Summary at: Fri Nov 13 ©0:59:20 CST 2020

proc'd: 3860 (8761 Gflop/s) errors: @  temps:
Summary at: Fri Nov 13 ©0:59:24 CST 2020

proc'd: 408 (8761 Gflop/s) errors: @  temps:
Summary at: Fri Nov 13 ©@:59:27 CST 2020

proc'd: 6120 (8761 Gflop/s) errors: © temps:
Summary at: Fri Nov 13 ©0:59:30 CST 2020

proc'd: 816@ (8761 Gflop/s) errors: @  temps:
Summary at:  Fri Nov 13 ©@:59:34 CST 2020

100.0% proc'd: 9180 (8761 Gflop/s) errors: © temps:
Summary at: Fri Nov 13 @0:59:37 CST 2020

BEIz{T CUDATHEIEH,




3.8. &2 MIG Compute Instance I A REHIN FIEEARRR Cl
o St HFTHEH Cl:

nvidia-smi -Ici

Instance

o MEBRAHFER CI
nvidia-smi -dci -ci <Cl_ID>

@test00@081005_4-20C_1 ~]# nvidia-smi mig -dci -ci @
8 from GPU © GPU instance ID ©

o B3Ry Ol KA

nvidia-smi -Icip
[root@test@e0e81005_4-208C_1 ~]# nvidia-smi mig -lcip

RS ————

Profile Instances Exclusive Shared
ID C DEC ENC OFA
CE JPEG

o TP—XRBIEZNHEH C
nvidia-smi -cci <id1,id2,id3...>

TESAEIE 2 /> 1c F1—> 2c 3261, Profile ID 4354 0, F11,

G tance ID @ using profile MIG
compute U © GPU i nce ID @ using profile MIG 20gb (ID

ated compute i U © GPU i nce ID @ usi profile MIG 1c.4g.20gb (ID @)




e 1% CUDA_VISIBLE DEVICES SMEZE, 1={T CUDA %,

[root@test@00081005_4-20C_1 matrixMul]# nvidia-smi -L
GPU ©: GRID A100-4-20C (UUID: GPU-d5f222ad-27b7-11leb-b708-9dc2c5al9eb7)
MIG 2c.4g.20gb Device ©: (UUID: HIG—GPU-d5f2ZZad—27b7»lleb»b798-9dc2c561§lb7/6/@)
R R L N BV I RN (VU B 1G - GPU- d5f222ad - 27b7 - 11eb-b708-9dc2c5al9eb7/0/ 1)
MIG 1c.4g.20gb Device 2: (UUID: MIG-GPU-d5f222ad-27b7-11eb-b708-9dc2c5al19eb7/0/2)
[root@test@00081005_4-20C_1 matrixMul]# CUDA_VISIBLE_DEVICES=MIG-GPU-d5f222ad-27b7-11leb-b708-9dc2c5al9eb7/0/1 ./matrixMul
[Matrix Multiply Using CUDA] - Starting...
GPU Device ©: "Ampere" with compute capability 8.0

MatrixA(320,320), MatrixB(640,320)

Computing result using CUDA Kernel...

done

Performance= 665.44 GFlop/s, Time= ©.197 msec, Size= 131072000 Ops, WorkgroupSize= 1024 threads/block
Checking computed result for correctness: Result = PASS

NOTE: The CUDA Samples are not meant for performancemeasurements. Results may vary when GPU Boost is enabled.
[root@test000081005_4-20C_1 matrixMul J# I

[root@test000081005_4-20C_1 matrixMul]# CUDA_VISIBLE_DEVICES=MIG-GPU-d5f222ad-27b7-11eb-b708-9dc2c5a19eb7/0/1 ./matrixMul

[Matrix Multiply Using CUDA] - Starting...
GPU Device ©: "Ampere" with compute capability 8.0

MatrixA(320,320), MatrixB(640,320)

Computing result using CUDA Kernel...

done

Performance=|665.44 GFlop/s, Time= ©.197 msec, Size= 131072000 Ops, WorkgroupSize= 1024 threads/block
Checking computed result for correctness: Result = PASS

NOTE: The CUDA Samples are not meant for performancemeasurements. Results may vary when GPU Boost is enabled.
[root@test000081005_4-20C_1 matrixMul]# CUDA_VISIBLE_DEVICES=MIG-GPU-d5f222ad-27b7-11eb-b708-9dc2c5al9eb7/0/0 ./matrixMul
[Matrix Multiply Using CUDA] - Starting...

GPU Device ©: "Ampere" with compute capability 8.0

MatrixA(320,320), MatrixB(640,320)

Computing result using CUDA Kernel...

done

Performance=| 1219.78 GFlop/s, Time= ©.107 msec, Size= 131072000 Ops, WorkgroupSi 1024 threads/block
Checking computed result for correctness: Result = PASS
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4. Time Sliced 25879 vGPU BCETE

X+ Non-MIG Y Ampere Z2#9 GPU, vGPU {J3%4{# F8 Time Sliced(BJ4> q_)ili;—t EAEE sy A =]

7 SR-IOV, VGPU FYETEIEZE vfio-mdev AR~ FAY., SR-IOV B vGPU R & ECAIZ FJIJEHE
SR-IOV i mdev & FEIEMEESHAE. AZETHREHEET SR-I0V £ vGPU (5120 A10,
A40, Al6)R Y1 TNIVECE 77X

B2 vGPU &%

L_Efﬁdl]%,mu A100 GPU 4f5l, TE/BH SR-IOV Zf5, TJRUTE /sys/class/mdev_bus B xH
EFXAN VFIEEEXR, WTE.

[root@kvm mdev_bus]# cd /sys/class/mdev_bus/

[root@kvm mdev_bus]# ls

0000:81:00.4 0000:81:00.7 000Q:81:01.2 0Q0R0:81:01.5 0000:81:02.0 0©RL:81:02.3
0000:81:00.5 ©0000:81:01.0 0000:81:01.3 0ERV:81:01.6 ©RO:81:02.1 0©GO:84:00.0

0000:81:00.6 0000:81:01.1 00R:81:01.4 0Q©RO:81:01.7 0©RO:81:02.2

[root@kvm mdev_bus]# 1ls 000e\:81\:00.4

ari_enabled d3cold_allowed  iommu resource subsystem
broken_parity_status device iommu_group modalias resource@ subsystem_device

dma_mask_bits irqg msi_bus resourcel subsystem_vendor
driver local_cpulist  numa_node resourcel_wc uevent
consistent_dma_mask_bits driver_override local_cpus physfn resource3 vendor
current_link_speed enable max_link_speed resource3_wc
current_link_width firmware_node max_link_width reset revision
[root@kvm mdev_bus]#
[root@kvm mdev_bus]# I

ER: XEET SRI0V f§ vGPU, F— VFig&ERIAXE—4 vGPU fl. XZ3E SRIOV
A GPU X ERX 5. 84 VFIRFHEXE, Him LAY 0:81:00.4 VF 1 2 gE I E—4 mdev
w’E. Hﬂa‘ Time sliced ## Y vGPU, {HAEBIERMIEREHY vGPU KB —AYEN .
B vGPU R EZ AR IBITE A VF Bk /mdev_supported_types/*/create R EIEE,
XEBFAEIEE— AL00-4C K FIHY vGPU 5451
1 EFERERN VFRERR

®HFE—MEFE X 0000:81:00.4

HNBRT BRI TERN B X!

[root@kvm mdev_busJ#

[root@kvm mdev_bus]# cd eeee\:81\:00.4

[root@kvm @000:81:00.4]# 1s

ari_enabled d3cold_allowed  iommu resource subsystem

broken_parity_status device iommu_group modalias resource@ subsystem_device
dma_mask_bits irq msi_bus resourcel subsystem_vendor
driver local_cpulist numa_node resourcel_wc uevent
driver_override local_cpus physfn resource3 vendor
enable max_link_speed resource3_wc

_ firmware_node max_link_width reset revision
[root@kvm 0000:81:00. 41# cd mdev suppor‘ted types/
[root@kvm mdev_supported_types]# 1s

[root@kvm mdev_supported_types]# i

2. HHAaCcEKBWHRHBE R




TEMIAT U5 i B 3540 mdev 18 & S FRF vGPU 16 T FIALR
cd mdev_supported_types
for i in *; do echo Si, ‘cat Si/name” ‘cat Si/ava*"; done
[root@kvm mdev_supported_types]#
[root@kvm mdev_supported_types]# for i in * ; do echo $i, “cat $i/name’ “cat $i/ava* ; done
nvidia-468, GRID Alee-4C 1
nvidia-469, GRID Al100-5C |1
nvidia-470, GRID Al1e@-8C 1
GRID Alee-1ecC (1

GRID Alee-2eC 1

GRID Alee-4ecC 1

GRID Alee-1-5C o

GRID Alee-2-1ecC |e
nvidia-476, GRID Ale@-3-20C @
nvidia-477, GRID Alee-4-20C @
nvidia-478, GRID Alee-7-40C ©
[root@kvm mdev_supported_types]# I

XET AT, A100-4C KAKHXFZ A nvidia-468, Ho] ALHIEE N 1
FrAeT IAZE 1 VF BB 1 4 4C K AVRg vGPU L, B % {F A nvidia-468
{# F uuid B2 vGPU 18 %

uuidgen > nvidia-468/create

[root@kvm mdev_supported types]# cd nvidia-468/
[root@kvm nvidia-468]# 1s

available instances create description device api
[root@kvm nvidia-468]# uuidgen > create

[root@kvm nvidia-468]# 1ls devices
59b48614-4205-438f-a24e-2ac2b5384a75

FEETIXER SR

[root@kvm mdev_supported_types]# pwd
/sys/class/mdev_bus/eee0:81:00.4/mdev_supported_types
[root@kvm mdev_supported_types]#
[root@kvm mdev_supported types]# for 1 in * ; do echo $i, “cat $i/name” “cat $i/ava*" ; done
GRID Alee-4C @
GRID Alee-5C o
GRID Alee-8C @
GRID Alee-1eC e

GRID Ale@-20C @

GRID Al@@-4eC ©

GRID Ale@-1-5C o
GRID Ale@-2-10C @
GRID Al@@-3-20C @
GRID Al@@-4-20C @
GRID Ale@-7-40C @

+FEZRENEC vGPU Y VF 0:81:00.4 T AR R vGPU SLBIEL, £#84 0, BIKE
Bl VF EZAREHEIZHIAY vGPU x . #TkY vGPU REEBIBERRR VF L.
FILFEYHHRE 5 —> VF B%, a1 0000:81:00.5

KE T H vGPU LR



[root@kvm ©000:81:00.5]# pwd

/sys/class/mdev_bus/0000:81:00.5

[root@kvm ©600:81:00.5]# cd mdev_supported_types/

[root@kvm mdev_supported_types]# for i in * ; do echo $i, “cat $i/name’ “cat $i/ava*" ; done
GRID Alee-4C 1
GRID Al0@-5C @

GRID Al1@0-8C ©
GRID Alee-1eC o

GRID Alee-2ec o
GRID Alee-4eC o
GRID Alee-1-5C @
GRID Alee-2-1eC e
GRID Alee-3-2eC e
GRID Alee-4-2eC e
GRID Alee-7-4eC @
[root@kvm mdev_supported_types]# I

A INER=RAY VE EERTACIE 1 MEREEA vGPU KB, EEIFFE VF AT
FJ vGPU instance ©%[ 4 0,
Ftt, TEE VF0:81:00.5 ERIIEIET =4 vGPU iR g, DU,
root@kvm mdev_supported_types]# pwd
ys/class/mdev_bus/0000:81:00.5/mdev_supported_types
[root@kvm mdev_supported types]# 1s

[root@kvm mdev_supported types]# pwd
sys/class/mdev_bus/0000:81:00.5/mdev_supported types
[root@kvm mdev_supported_types]# uuidgen > nvidia-468/create
[root@kvm mdev supported types]# ls nvidia-468/devices/
43805aeb-9d@a-4cll1-bfe6-83173eacb660

[root@kvm mdev_supported_types]# |}

4.2. 7550 vGPU MDEV %% 2| VM

BRESBIIRERNIE SRI0V B EHEE.

WMTE, BZBIER vGPU 89 uuid N REHIALAY libvirt xml 3T,

[root@kvm mig-4-20c]# 1ls /sys/bus/mdev/devices/ -1

otal @

rwxrwxrwx 1 root root @ Jul 13 20:08 30af52db-81c2-487c-adfe-fb5Sced@cf8ee -»>

ruxrwxrwx 1 root root @ Aug 5 14:18 43805aeb-9d@a-4cll-bfe6-83173each66o ->

rwxrwxrwx 1 root root @ Aug 5 13:48 59b48614-4205-438f-a24e-2ac2b5384a75 ->

rwxrwxrwx 1 root root @ Jul 13 20:17 f88e4d52-87f7-4d71-86cf-8dd1e8617db3 ->




<hostdev
<source>
<address

source>
<alias
caddress
hostdev>

=y =t AU E

alee_000e81085_4-20C_1 : ca989eb3-56e3-43f4-8e30-f64boe93fc74

Net:
192.168.122.191/24 | VNET3 | 52:54:00:E2:36:01

Disk:
vice Target Source

file disk vda /var/lib/libvirt/images/al10@_linked_1-ca989eb3-56e3-43f4-8e30-f64b0e93fc74.qcow2

4.3. Z2%E vGPU Guest Driver

[root@alee_eeee81@e5 4-20C_1 ~]# 1s
nv-docker-install.sh NVIDIA-Linux-x86_64-460.73.01-grid.run

[root@alee_eeees1ees_4-20C_1 ~]# |./NVIDIA-Linux-x86_64-46@.73.01-grid.run
Verifying archive integrity... oK
Uncompressing NVIDIA Accelerated Graphics Driver for Linux-x86_64 460.73.01

[root@alee_seees1ees_4-20C_1 ~1# ||

[root@alee oeee8lees_4-20C_1 ~]# nvidia-smi
Thu Aug 5 ©2:32:83 2021

‘ NVIDIA-SMI 460.73.01 Driver Ver 460.73.01
R T e
| GPU Name Persistence-M| Bus-Id | volatile uncorr. ECC |

| Fan Temp Perf Pwr:Usage/Cap]| | GPU-Util Compute M. |
MIG M.

[root@ale® 000081085 4-20C_1 ~]#

nvidia-smi IF % ER~{EE



G

[root@alee_peee810e5_4-20C_1 ~]# cd bin
[root@alee_eeees81e@5 4-2eC_1 binl# 1s
compare.ptx gpu_burn
[root@alee_eeee81005_4-20C_1 binl# ./gpu_burn 5
GPU @: GRID A100-4C (UUID: GPU-©1bd2cb9-f5b5-1leb-87db-9d30a27a9dc2)
Initialized device @ with 4091 MB of memory (3012 MB available, using 2711 MB of it), using FLOATS
20.0% proc'd: 167 (2446 Gflop/s) errors: @  temps: --
Summary at: Thu Aug 5 ©2:33:46 EDT 2021

40.0% proc'd: 835 (17087 Gflop/s) errors: @  temps: --
Summary at: Thu Aug 5 ©2:33:47 EDT 2021

proc'd: 1670 (16978 Gflop/s) errors: @ temps: --
Summary at: Thu Aug 5 ©2:33:48 EDT 2021

80.0% proc'd: 2672 (16986 Gflop/s) errors: @  temps: --
Summary at: Thu Aug 5 ©2:33:49 EDT 2021

100.0% proc'd: 3674 (16985 Gflop/s) errors: @  temps: --
Summary at: Thu Aug 5 ©2:33:50 EDT 2021

100.0% proc'd: 4676 (16787 Gflop/s) errors: @  temps: --
Killing processes.. Freed memory for dev @

Uninitted cublas

done

Tested 1 GPUs:

GPU @: OK
root@aleo 000081005 4-20C 1 bin

CUDA IR IEH .

X

ot

N2
EHTF SR-I0V B9 vGPU F1Z FT3E SR-IOV FYEC B X B F EAIMA . 1. XJ SR-IOV FE{EF0
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